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(57) ABSTRACT

An information processing apparatus includes a request
information reception unit that receives a request for infor-
mation processing from a client apparatus, an inquiry infor-
mation transmission unit that inquires about the presence of
authentication information for the information processing,
first and second determination units, a prompt information
transmission unit, an acquisition information reception unit,
and a process start unit. If the first determination unit deter-
mines that any piece of the authentication information is
missing, using a response to the inquiry, the second determi-
nation unit determines whether a second apparatus is to be
prompted to obtain the missing authentication information,
based on predetermined information. If the determination
result is positive, the prompt information transmission unit
transmits a prompt to the second apparatus. When the acqui-
sition information reception unit receives an acquisition noti-
fication of the missing authentication information from the
second apparatus, the process start unit starts the information
processing.

12 Claims, 10 Drawing Sheets
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INFORMATION PROCESSING APPARATUS,
COMMUNICATION SYSTEM, AND
COMPUTER-READABLE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based on and claims priority under 35
USC 119 from Japanese Patent Application No. 2013-057901
filed Mar. 21, 2013.

BACKGROUND

(1) Technical Field

The present invention relates to an information processing
apparatus, a communication system, and a computer-read-
able medium.

(ii) Related Art

A service called a cloud service or cloud computing is
known. In such a service, for example, servers on a network,
instead of client apparatuses, perform various types of infor-
mation processing, such as data storage and data format con-
version.

SUMMARY

According to an aspect of the present invention, there is
provided an information processing apparatus including a
request information reception unit, an inquiry information
transmission unit, a first determination unit, a second deter-
mination unit, a prompt information transmission unit, an
acquisition information reception unit, and a process start
unit. The request information reception unit receives request
information for requesting one or more steps of information
processing, from a client apparatus. The inquiry information
transmission unit transmits inquiry information for inquiring
about the presence or lack of authentication information indi-
cating that each of the one or more steps of information
processing is permitted to be performed, to an authentication
management apparatus. The first determination unit deter-
mines whether or not any piece of authentication information
required for the one or more steps of information processing
is missing, on the basis of a response to the inquiry informa-
tion from the authentication management apparatus. If the
first determination unit determines that any piece of authen-
tication information is missing, the second determination unit
determines whether or not prompt information for prompting
acquisition of the missing authentication information is to be
transmitted to a second apparatus different from the client
apparatus, on the basis of predetermined information. If the
second determination unit determines that the prompt infor-
mation is to be transmitted to the second apparatus, the
prompt information transmission unit transmits the prompt
information to the second apparatus. The acquisition infor-
mation reception unit receives an acquisition notification
indicating that the missing authentication information has
been obtained, from the second apparatus. The process start
unit starts the one or more steps of information processing
when the acquisition information reception unit receives the
acquisition notification.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the present invention will be
described in detail based on the following figures, wherein:

FIG. 1 is a block diagram illustrating the overall configu-
ration of a communication system;
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2

FIG. 2 is a diagram illustrating the hardware configuration
of'a cloud service providing apparatus;

FIG. 3A is a diagram illustrating the hardware configura-
tion of an image processing apparatus;

FIG. 3B is a diagram illustrating an exemplary flow list;

FIG. 4 is a diagram illustrating the hardware configuration
of a relay apparatus;

FIG. 5 is a diagram illustrating the hardware configuration
of'a flow management apparatus;

FIG. 6A is a diagram illustrating the hardware configura-
tion of an authentication management apparatus;

FIG. 6B is a diagram illustrating exemplary data stored in
an authentication information storage unit;

FIG. 6C is a diagram illustrating exemplary data stored in
the authentication information storage unit;

FIG. 7 is a diagram illustrating an exemplary hardware
configuration of a personal computer (PC);

FIG. 8 is a diagram illustrating the functional configuration
of'a communication system;

FIG. 9 is a flowchart of a process performed by a flow
management apparatus;

FIG. 10 is a sequence chart of a flow execution process;

FIG. 11 is a sequence chart of a flow execution process; and

FIG. 12 is a block diagram illustrating the overall configu-
ration of a communication system.

DETAILED DESCRIPTION
Configuration

FIG. 1 is a block diagram illustrating the overall configu-
ration of a communication system 1 according to one exem-
plary embodiment of the present invention. The communica-
tion system 1 includes cloud service providing apparatuses
104, 105, and 10¢, an image processing apparatus 20, a relay
apparatus 30, a flow management apparatus 40, an authenti-
cation management apparatus 50, an authentication informa-
tion issuing apparatus 60, and a personal computer (herein-
after, referred to as a “PC”) 80. The cloud service providing
apparatuses 10a, 105, and 10c¢ are servers which provide
so-called cloud services. Cloud services herein are services in
which servers on a network perform various types of infor-
mation processing, such as data storage and provision. The
cloud service providing apparatuses 10a, 105, and 10¢ each
have a similar hardware configuration and similar operations.
Hereinafter, the cloud service providing apparatuses 10a,
105, and 10c¢ each are called a cloud service providing appa-
ratus 10 except when these are to be separately described.

The image processing apparatus 20 is a client apparatus
which receives services, such as data storage, data search,
data retrieval, and calculation, provided by the cloud service
providing apparatuses 10. In the exemplary embodiment, the
image processing apparatus 20 has a print function and a
scanner function. A network 70 which is a communication
network connecting the image processing apparatus 20, the
relay apparatus 30, the flow management apparatus 40, the
cloud service providing apparatuses 10, the authentication
management apparatus 50, and the authentication informa-
tion issuing apparatus 60 to each other is, for example, the
Internet.

The relay apparatus 30 relays data transmitted between a
cloud service providing apparatus 10 and the image process-
ing apparatus 20, when the image processing apparatus 20
transmits data so as to store data in a storage service provided
by the cloud service providing apparatus 10, or when the
image processing apparatus 20 searches for and obtains data
stored in the cloud service providing apparatus 10. More
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specifically, when the relay apparatus 30 receives data which
is, for example, to be stored, from the image processing
apparatus 20, the relay apparatus 30 transfers the data to a
cloud service providing apparatus 10. When the relay appa-
ratus 30 receives data which is to be printed, from a cloud
service providing apparatus 10, the relay apparatus 30 trans-
fers the data to the image processing apparatus 20.

The flow management apparatus 40 manages information
processing performed on data relayed by the relay apparatus
30. In the exemplary embodiment, a user is allowed to use one
or more cloud services provided by the cloud service provid-
ing apparatuses 10, to process data. The flow management
apparatus 40 requests a cloud service providing apparatus 10
to carry out a service selected by a user, in accordance with
data transmitted from the relay apparatus 30. In the descrip-
tion below, for convenience of description, a process of sub-
jecting data to information processing, which is performed by
the flow management apparatus 40, is called a “task process”.
An operation sequence which is set as a procedure of a
sequence of task processes is called a “flow”. In the flow
management apparatus 40, multiple flows are registered in
advance. When a user specifies a flow, the flow management
apparatus 40 performs a sequence of task processes corre-
sponding to the specified flow, on data transmitted from the
relay apparatus 30.

The authentication management apparatus 50 manages
information about authentication and information about a
user, such as a mail address. The authentication management
apparatus 50 stores authentication information which indi-
cates that a service provided by a cloud service providing
apparatus 10 is permitted to be used, for each user (or each
device). The authentication information issuing apparatus 60
issues authentication information which indicates that a ser-
vice provided by a cloud service providing apparatus 10 is
permitted to be used. Some task processes may require
authentication information corresponding to a user when the
user accesses external services (cloud service providing
apparatuses 10). When authentication information is
required, the flow management apparatus 40 transmits an
inquiry to the authentication management apparatus 50 so as
to obtain authentication information from the authentication
management apparatus 50, and executes a task by using the
obtained authentication information. The PC 80 is a computer
used by a user of the image processing apparatus 20.

FIG. 2 is a diagram illustrating the hardware configuration
of a cloud service providing apparatus 10. In FIG. 2, a con-
troller 11 includes an arithmetic and logic unit such as a
central processing unit (CPU) and main storages, such as a
read only memory (ROM) and a random access memory
(RAM). The arithmetic and logic unit uses the RAM as a work
area and executes programs stored in the ROM and a storage
unit 13, thereby controlling operations of units of the cloud
service providing apparatus 10. A communication unit 12
communicates via the network 70 with another apparatus,
such as the relay apparatus 30 or the flow management appa-
ratus 40. The storage unit 13 is a storage device such as a hard
disk, and stores data and programs which are used by the
controller 11. The storage unit 13 stores data transmitted from
the image processing apparatus 20 via the relay apparatus 30.

FIG. 3A is a diagram illustrating the hardware configura-
tion of the image processing apparatus 20. In FIG. 3A, a
controller 21 includes an arithmetic and logic unit such as a
CPU and main storages, such as a ROM and a RAM. The
ROM stores programs executed by the arithmetic and logic
unit. The arithmetic and logic unit uses the RAM as a work
area and executes programs stored in the ROM and a storage
unit 27, thereby controlling operations of units of the image
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4

processing apparatus 20. A communication unit 22 commu-
nicates via the network 70 with another apparatus, such as the
relay apparatus 30. An operation unit 23 includes operators,
such as various keys and a touch sensor, and supplies an
operation signal corresponding to a user operation to the
controller 21. The controller 21 performs processing corre-
sponding to the operation signal. A display unit 24 includes a
liquid crystal panel and a liquid-crystal driving circuit, and
displays an image under the control exerted by the controller
21. An image forming unit 25 forms an image by using an
electrophotographic system on a recording medium such as a
sheet of paper. An image reading unit 26 optically reads outan
image on a document. The storage unit 27 is a storage device
such as a hard disk, and stores data and programs which are
used by the controller 21. The storage unit 27 stores a flow list
271 which is a set of pieces of information indicating a flow
which is set in advance in the flow management apparatus 40
(hereinafter, referred to as “flow information™).

FIG. 3B is a diagram illustrating an exemplary flow list.
The flow list illustrated in FIG. 3B has pieces of flow infor-
mation in which items of “flow ID”, “task 17, “task 27, “task
3”, and “task 4" are associated with each other. The item “flow
ID” stores identification information for identifying a flow.
The items of “task 17, “task 27, “task 37, and “task 4” store
information for identifying a task process. Specifically, for
example, in the example illustrated in FIG. 3B, information
indicating a sequence of task processes of “noise removal”,
“image rotation”, “character recognition”, “format conver-
sion”, and “storage in the cloud service A (which is an exter-
nal service)” is stored as a flow whose flow ID is 0001.
Information indicating a sequence of task processes of
“image rotation”, “character recognition”, “request for exter-
nal service of translation”, and “conversion into Portable
Document Format (PDF)” is stored as a flow whose flow ID is
0002. A user of the image processing apparatus 20 uses the
operationunit 23 to select a flow which is to be used to process
data. In the example in FIG. 3B, flow information constituted
by four task processes is illustrated. The number of task
processes included in each piece of flow information is not
limited to four, and may be more than four or less than four. In
the exemplary embodiment, the case in which a flow list is
stored in advance in the storage unit 27 of the image process-
ing apparatus 20 will be described. The present invention is
not limited to this. The image processing apparatus 20 may
transmit an inquiry to the flow management apparatus 40 so
as to obtain a flow list from the flow management apparatus
40.

FIG. 4 is a diagram illustrating the hardware configuration
of'the relay apparatus 30. InFIG. 4, a controller 31 includes an
arithmetic and logic unit such as a CPU and main storages,
such as aROM and a RAM. The arithmetic and logic unit uses
the RAM as a work area and executes programs stored in the
ROM and a storage unit 33, thereby controlling operations of
units of the relay apparatus 30. A communication unit 32
communicates via the network 70 with another apparatus,
such as the image processing apparatus 20, a cloud service
providing apparatus 10, the flow management apparatus 40,
or the authentication management apparatus 50. The storage
unit 33 is a storage device such as a hard disk, and stores data
and programs which are used by the controller 31.

FIG. 5 is a diagram illustrating the hardware configuration
of'the flow management apparatus 40. In FIG. 5, a controller
41 includes an arithmetic and logic unit such as a CPU and
main storages, such as a ROM and a RAM. The arithmetic and
logic unit uses the RAM as a work area and executes pro-
grams stored in the ROM and a storage unit 43, thereby
controlling operations of units of the flow management appa-
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ratus 40. A communication unit 42 communicates via the
network 70 with another apparatus, such as the relay appara-
tus 30, a cloud service providing apparatus 10, or the authen-
tication management apparatus 50. The storage unit 43 is a
storage device such as a hard disk, and stores data and pro-
grams which are used by the controller 41.

FIG. 6A is a diagram illustrating the hardware configura-
tion of the authentication management apparatus 50. In FIG.
6A, a controller 51 includes an arithmetic and logic unit such
as a CPU and main storages, such as a ROM and a RAM. The
arithmetic and logic unit uses the RAM as a work area and
executes programs stored in the ROM and a storage unit 53,
thereby controlling operations of units of the authentication
management apparatus 50. A communication unit 52 com-
municates via the network 70 with another apparatus, such as
the relay apparatus 30 or a cloud service providing apparatus
10. The storage unit 53 is a storage device such as a hard disk,
and stores data and programs which are used by the controller
51. The storage unit 53 includes an authentication informa-
tion storage unit 531. The authentication information storage
unit 531 stores authentication information which is required
when a cloud service providing apparatus 10 is accessed.

FIG. 6B is a diagram illustrating exemplary data stored in
the authentication information storage unit 531. As illustrated
in FIG. 6B, the authentication information storage unit 531
stores items of, for example, “user ID”, “service ID”, “via-
apparatus”, and “authentication information” which are asso-
ciated with each other. Among these items, the item “user ID”
stores identification information (user 1D) for identifying a
user. The item “service ID” stores identification information
for identifying a sequence of processes in a service provided
by a cloud service providing apparatus 10. The item “via-
apparatus” stores information indicating an apparatus, via
which data is transmitted or which relays data, i.e., an appa-
ratus which accesses a cloud service providing apparatus 10.
The authentication information provided for the case in
which the “via-apparatus” is the “relay apparatus™ is authen-
tication information which is required when access is per-
formed via the relay apparatus 30. In contrast, authentication
information provided for the case in which the “via-appara-
tus” is the “flow management apparatus” is authentication
information which is required when access is performed via
the flow management apparatus 40. The item “authentication
information” stores information indicating the presence or
lack of authentication information which is required when a
user identified with the “user ID” accesses a cloud service
providing apparatus 10 providing a service identified with the
“service ID”. When the “via-apparatus” is the “flow manage-
ment apparatus”, information about a flow to be used is
stored. In the case of FIG. 6B, a flow to be used in a service
whose service ID is 001 is a flow whose flow ID is 0002. In
FIG. 6C, information indicating whether or not authentica-
tion information is required, for each of the tasks constituting
a flow and information indicating the presence or lack of
authentication information for a task which requires authen-
tication information are stored. Among the tasks constituting
a flow whose flow ID is 0002, the tasks of image rotation,
character recognition, and conversion into PDF are executed
by the flow management apparatus 40. Accordingly, no
authentication information is required. An external service of
translation is a service provided outside of the flow manage-
ment apparatus 40. Accordingly, authentication information
is required when a translation is requested. The example in
FIG. 6C indicates that the authentication information storage
unit 531 stores no authentication information for the external
service of translation.
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The image processing apparatus 20 accesses a cloud ser-
vice providing apparatus 10 via the relay apparatus 30, or
accesses a cloud service providing apparatus 10 via the relay
apparatus 30 and the flow management apparatus 40. In the
former case, the image processing apparatus 20 needs to use
authentication information provided for the case in which the
value of the item “via-apparatus” is “relay apparatus”. In
contrast, in the latter case, the image processing apparatus 20
uses authentication information provided for the case in
which the value of the item “via-apparatus™ is “flow manage-
ment apparatus” so as to access a cloud service providing
apparatus 10.

The storage unit 53 stores a mail address registered by a
user in advance, for each user ID. The authentication man-
agement apparatus 50 transmits a mail address to the image
processing apparatus 20 in response to an inquiry from the
image processing apparatus 20.

FIG. 7 is a diagram illustrating the hardware configuration
ofthe PC 80. In FIG. 7, a controller 81 includes an arithmetic
and logic unit such as a CPU and main storages, such as a
ROM and a RAM. The ROM stores programs executed by the
arithmetic and logic unit. The arithmetic and logic unit uses
the RAM as a work area and executes programs stored in the
ROM and a storage unit 85, thereby controlling operations of
units of the PC 80. A communication unit 82 communicates
via the network 70 with another apparatus such as the flow
management apparatus 40. An operation unit 83 includes
operators, such as a keyboard and a mouse, and supplies an
operation signal corresponding to a user operation to the
controller 81. The controller 81 performs processing corre-
sponding to the operation signal. A display unit 84 includes a
liquid crystal panel and a liquid-crystal driving circuit, and
displays an image under the control exerted by the controller
81. The storage unit 85 is a storage device such as a hard disk,
and stores data and programs which are used by the controller
81.

FIG. 8 is a diagram illustrating the functional configuration
of'the communication system 1. The image processing appa-
ratus 20 achieves a request information transmission unit 121
by using the controller 21 or by using the controller 21 and the
communication unit 22. The request information transmis-
sion unit 121 transmits request information for requesting one
or more steps of information processing, to the relay appara-
tus 30. In the exemplary embodiment, the request information
transmission unit 121 transmits request information includ-
ing the flow ID identifying a flow and the model ID (attribute
information) for identifying the model (attribute) of the
image processing apparatus 20, to the relay apparatus 30 in
accordance with information which is output from the opera-
tion unit 23 operated by a user. The relay apparatus 30 issues
a “service ID” corresponding to the received request infor-
mation.

The flow management apparatus 40 achieves a request
information reception unit 141, an inquiry information trans-
mission unit 142, a first determination unit 143, a second
determination unit 144, a prompt information transmission
unit 145, an acquisition information reception unit 146, a
process start unit 147, and a mail address reception unit 148
by using the controller 41 or by using the controller 41 and the
communication unit 42. In the description about the func-
tional configuration of the flow management apparatus 40, to
understand the units easily, a flow of processes performed by
the units will be described with reference to the flowchart
illustrated in FIG. 9. The request information reception unit
141 receives request information for requesting one or more
steps of information processing, from the image processing
apparatus 20 (in step S1 in FIG. 9). In the exemplary embodi-
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ment, the request information reception unit 141 receives
request information including a service 1D and a flow ID for
identifying a flow through which data is to be processed, from
the relay apparatus 30. The request information includes the
model ID for identifying the model of the image processing
apparatus 20 as described above.

The inquiry information transmission unit 142 transmits
information for inquiring about the presence or lack of
authentication information indicating that information pro-
cessing is permitted, for each of the one or more steps of
information processing, to the authentication management
apparatus 50. In the exemplary embodiment, the inquiry
information transmission unit 142 transmits the service 1D,
and the flow ID and the user ID received from the image
processing apparatus 20, to the authentication management
apparatus 50, thereby transmitting an inquiry. The authenti-
cation management apparatus 50 searches the authentication
information storage unit 531 for authentication information
on the basis of the user 1D, the service 1D, and the flow 1D
which are received, and transmits a response to the inquiry
information which indicates the presence or lack of authen-
tication information. The first determination unit 143 deter-
mines whether or not any piece of authentication information
is not present, i.e., whether or not any piece of authentication
information required for the one or more steps of information
processing is missing, on the basis of the response to the
inquiry information from the authentication management
apparatus 50 (in step S2). At that time, the mail address
reception unit 148 receives a mail address corresponding to
the user ID for which the inquiry has been transmitted, from
the authentication management apparatus 50 as a response to
the inquiry.

If'the first determination unit 143 determines that any piece
of authentication information is missing, the second determi-
nation unit 144 determines whether or not prompt informa-
tion for prompting acquisition of the missing authentication
information is to be transmitted to another apparatus different
from the image processing apparatus 20, on the basis of
predetermined information (in step S3). In the exemplary
embodiment, the second determination unit 144 performs the
determination on the basis of the model ID which is included
in the request information and which is received from the
image processing apparatus 20. In the exemplary embodi-
ment, if the received model ID satisfies the predetermined
condition, i.e., if the user interface (UI) seems not to be poor,
the second determination unit 144 determines that the infor-
mation for prompting acquisition of the authentication infor-
mation is to be transmitted to the image processing apparatus
20. Otherwise (if the Ul seems to be poor), the second deter-
mination unit 144 determines that the prompt information for
prompting acquisition of the missing authentication informa-
tion is to be transmitted to another apparatus different from
the image processing apparatus 20. Examples of a condition
under which the Ul is determined to be poor include a case in
which the display unit included in the image processing appa-
ratus 20 has a display resolution or the number of pixels for
display which is smaller than a predetermined value, and a
case in which the image processing apparatus 20 is not pro-
vided with a function of inputting authentication information.
A model ID whose Ul is poor may be stored in the second
determination unit 144 in advance on the basis of the condi-
tion, and whether or not the UT is poor may be determined on
the basis of the model ID included in the obtained request
information. Alternatively, when the model ID included in the
obtained request information describes information about the
display resolution or the number of pixels for display,

20

25

40

45

8

whether or not the Ul is poor may be determined on the basis
of the display resolution or the number of pixels for display.

If the second determination unit 144 determines that the
model ID satisfies the predetermined condition, i.e., that the
Ul is not poor, the prompt information transmission unit 145
transmits the prompt information for prompting acquisition
of the missing authentication information, e.g., information
indicating a screen for inputting a user ID and a password
(hereinafter referred to as “user information”), to the image
processing apparatus 20 which has transmitted the request (in
step S4). Inthis case, the user checks a screen displayed on the
display unit 24 of the image processing apparatus 20, and uses
the operation unit 23 of the image processing apparatus 20 to
perform an operation for obtaining the authentication infor-
mation (in step S6). In this case, the UI of the image process-
ing apparatus 20 is not poor. Accordingly, the user is less
likely to feel troublesome in performing an operation for
obtaining the authentication information.

If the second determination unit 144 determines that the
model ID does not satisfy the predetermined condition, i.e.,
that the Ul is poor, the prompt information transmission unit
145 transmits the prompt information to another apparatus (in
step S5). In the exemplary embodiment, the prompt informa-
tion transmission unit 145 transmits the prompt information
to the mail address obtained by the mail address reception unit
148. The user receives the transmitted mail through a terminal
apparatus. The terminal apparatus which functions as an
apparatus cooperating with the image processing apparatus
20 so as to prompt a user to obtain the authentication infor-
mation is hereinafter referred to as a “cooperating device”.

The user uses the cooperating device to perform an opera-
tion for obtaining the authentication information (in step S6),
in response to the prompt. The cooperating device which has
obtained the authentication information transmits an acqui-
sition notification indicating that acquisition is successfully
performed, to the flow management apparatus 40. The acqui-
sition information reception unit 146 receives the acquisition
notification indicating that the missing authentication infor-
mation is obtained, from the cooperating device.

When the acquisition information reception unit 146
receives the acquisition notification, the process start unit 147
starts the task processes executed on data, i.e., starts the flow
(in step S7). Specifically, in the exemplary embodiment, the
process start unit 147 transmits data to cloud service provid-
ing apparatuses 10 providing services requested for the data,
and requests the cloud service providing apparatuses 10 to
perform information processing.

In step S2 in FIG. 9, if the first determination unit 143
determines that no missing authentication information is
present (NO in step S2), the processes performed by the
second determination unit 144, the prompt information trans-
mission unit 145, and the acquisition information reception
unit 146 are not performed, and the task processes are
executed on the data, i.e., the flow is started (in step S7).
Exemplary Operation
Flow Process Performed when Acquisition of Authentication
Information is Performed in Image Processing Apparatus 20

An exemplary operation in the exemplary embodiment will
be described with reference to the sequence chart illustrated
in FIG. 10. In the exemplary operation, the case where the
image processing apparatus 20 whose Ul is not pooris used to
perform the flow process will be described. In the exemplary
operation below, an operation in which a user U scans mul-
tiple sheets of paper (recording medium) by using the image
processing apparatus 20, and in which the resulting data is
accumulated as image data in a cloud service providing appa-
ratus 10 will be described. At that time, the user U uses the
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operation unit 23 of the image processing apparatus 20 to
specify a flow which is to be used for the image data to be
accumulated. The user U scans multiple sheets of paper by
using the image processing apparatus 20. Image data repre-
senting images which are read out by using the image reading
unit 26 is generated, and the generated image data is tempo-
rarily accumulated in the storage unit 27. The controller 21 of
the image processing apparatus 20 transmits request informa-
tion including the flow ID indicating the flow specified by the
user U, the model ID of the image processing apparatus 20,
and the user ID for identifying the user U, to the relay appa-
ratus 30 in accordance with information which is output from
the operation unit 23 (in step S21).

Upon reception of the request information from the image
processing apparatus 20, the controller 31 of the relay appa-
ratus 30 transmits the received user ID to the authentication
management apparatus 50, thereby performing user authen-
tication (in step S22). The controller 31 receives information
about the user, such as a mail address, as a response. Then, the
controller 31 transmits the flow 1D indicating the specified
flow to the flow management apparatus 40, and instructs the
flow management apparatus 40 to check if any piece of
authentication information required for the task processes
included in the specified flow is missing (in step S23). Here-
inafter, for convenience of description, the instruction to
check if any piece of authentication information is missing is
referred to as a “preliminary call”.

Upon invocation of the preliminary call from the relay
apparatus 30, the controller 41 of the flow management appa-
ratus 40 transmits an inquiry about whether or not any piece
of authentication information required to execute the task
processes included in the specified flow is missing, to the
authentication management apparatus 50 (in step S24). The
inquiry includes the user ID and one or more service IDs. The
authentication management apparatus 50 searches the
authentication information storage unit 531 for the combina-
tion of each of the service IDs and the user ID which are
transmitted from the flow management apparatus 40, and
determines whether or not authentication information is
stored. Different authentication information is used for each
service or each task as described above. A flow may include
multiple tasks, and pieces of authentication information for
all of the tasks are required to execute the tasks. If some (or
all) of the pieces of authentication information are missing,
the authentication management apparatus 50 transmits ser-
vice IDs or task IDs corresponding to the missing pieces of
authentication information, i.e., the pieces of authentication
information which are not stored in the authentication infor-
mation storage unit 531, to the flow management apparatus
40 (in step S25).

If no authentication information is missing, the controller
41 proceeds to step S33 and its subsequent steps without
performing step S26, and obtains all pieces of authentication
information required to execute the task processes included in
the flow, from the authentication management apparatus 50
(in step S33). Then, the controller 41 executes each task
process by using the obtained authentication information (in
steps S34 and S35). The controller 41 of the flow management
apparatus 40 determines whether or not any piece of authen-
tication information is missing, on the basis of whether or not
the controller 41 receives service IDs from the authentication
management apparatus 50. If any piece of authentication
information is missing, the controller 41 determines whether
or not acquisition of the authentication information is to be
performed in the cooperating device, on the basis of the model
ID received in step S21 (in step S251). In the exemplary
embodiment, the controller 41 determines whether or not the
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model ID received in step S21 matches a predetermined
value, thereby determining whether or not acquisition of the
authentication information is to be performed in the cooper-
ating device. In the exemplary operation, the operation per-
formed when the image processing apparatus 20 which has
requested execution of the flow is requested to obtain the
authentication information is described. The operation per-
formed when the cooperating device is requested to obtain the
authentication information will be described with reference
to FIG. 11 below.

If the controller 41 determines that the image processing
apparatus 20 which has requested execution of the flow is to
be requested to obtain the authentication information in step
S251, the controller 41 of the flow management apparatus 40
transmits information for obtaining the authentication infor-
mation corresponding to the service IDs transmitted from the
authentication management apparatus 50, e.g., the uniform
resource locator (URL) of the authentication information
issuing apparatus 60, to the relay apparatus 30 as a response
to the preliminary call (in step S26).

Upon reception of the information for obtaining the
authentication information from the flow management appa-
ratus 40, the controller 31 of the relay apparatus 30 transmits
prompt information for prompting a user to obtain the authen-
tication information, such as information representing a
screen for prompting a user to input user information so that
authentication information is issued and is stored in the
authentication management apparatus 50, to the image pro-
cessing apparatus 20 on the basis of the received information
(in step S27).

Upon reception of the prompt information from the relay
apparatus 30, the image processing apparatus 20 displays a
screen for prompting acquisition of the authentication infor-
mation, on the display unit 24 in accordance with the received
prompt information. An example of the screen displayed on
the display unit 24 is a screen in which a message “Authen-
tication information is required to execute the task XX.
Obtain the authentication information from the following
URL. is displayed, and a URL of the authentication infor-
mation issuing apparatus 60 may be displayed.

The user U uses the operation unit 23 of the image process-
ing apparatus 20 to obtain the authentication information.
Specifically, for example, the user U may input the user ID
and a password (user information). The controller 21 of the
image processing apparatus 20 transmits the user information
to the authentication information issuing apparatus 60 in
accordance with information which is output from the opera-
tion unit 23 (in step S28). The authentication information
issuing apparatus 60 issues authentication information corre-
sponding to the received user information, and transmits it to
the image processing apparatus 20 as aresponse (in step S29).
The controller 21 of the image processing apparatus 20 trans-
mits the authentication information received from the authen-
tication information issuing apparatus 60, to the authentica-
tion management apparatus 50 (in step S30). Upon reception
of the authentication information from the image processing
apparatus 20, the authentication management apparatus 50
stores the received authentication information in the authen-
tication information storage unit 531.

The processes from steps S23 to S30 described above are
performed. Accordingly, even when any piece of authentica-
tion information required to execute the task processes cor-
responding to the specified flow is missing, i.e., when any
piece of authentication information is not stored in the
authentication management apparatus 50, the missing
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authentication information is obtained in accordance with a
user operation, and is stored in the authentication manage-
ment apparatus 50.

After the missing authentication information is stored, the
controller 21 of the image processing apparatus 20 transmits
an instruction to execute the flow (in step S31). Specifically,
the controller 21 transmits image data generated by the image
reading unit 26 (image data accumulated in the storage unit
27) and the flow ID indicating the specified flow, to the relay
apparatus 30. In the exemplary embodiment, multiple sheets
of paper are scanned at the timing at which the user U speci-
fies the flow. The present invention is not limited to this. The
sheets may be scanned in step S31 so that image data is
generated. Upon reception of the image data from the image
processing apparatus 20, the controller 31 of the relay appa-
ratus 30 transmits the received image data to the flow man-
agement apparatus 40, and invokes the flow (in step S32).

The flow management apparatus 40 obtains authentication
information required to execute the task processes included in
the specified flow, from the authentication management appa-
ratus 50 (in step S33), and uses the obtained authentication
information to execute the task processes included in the
specified flow sequentially (in steps S34 and S35). In the
example in FIG. 10, the flow management apparatus 40
requests the cloud service providing apparatus 10a to execute
a process “task 17, and requests the cloud service providing
apparatus 105 to execute a process “task 2”. In this case, the
authentication information obtained in step S33 is used when
the cloud service providing apparatus 10a and the cloud ser-
vice providing apparatus 106 are accessed. If necessary
authentication information fails to be obtained in step S33,
the controller 41 performs the processes in step S26 and its
subsequent steps again, and prompts the user U to obtain the
authentication information.

Flow Process Performed when Acquisition of Authentication
Information is Performed in Cooperating Device

Another exemplary operation in the exemplary embodi-
ment will be described with reference to FIG. 11. In the
exemplary operation, it is assumed that the Ul of the image
processing apparatus 20 is poor and that it is difficult for the
user U to input user information by using the Ul of the image
processing apparatus 20. In the exemplary operation in FIG.
11, processes similar to those in FIG. 10 are designated with
identical reference numerals, and will not be described. Spe-
cifically, in the exemplary operation in FIG. 11, processes
similar to steps S21 to S251 in FIG. 10 are performed.

If the controller 41 determines that acquisition of the
authentication information is to be performed in the cooper-
ating device in step S251, the controller 41 transmits an
electronic mail (prompt information) that describes a screen
URL, by using which the flow starts, and that is used for
prompting acquisition of the authentication information, to
the mail address received in step S25 (in step S46). The
controller 41 transmits the response of the preliminary call to
the relay apparatus 30 (in step S47). It is not necessary to
include any particular information in the response. Upon
reception ofthe response which does notinclude a URL or the
like from the flow management apparatus 40, the relay appa-
ratus 30 invokes the flow (in step S48). In response to the
invocation, the flow management apparatus 40 suspends the
flow process.

The user U uses the PC 80 owned by the user U, to receive
the electronic mail transmitted in step S46. The controller 81
of the PC 80 receives the mail, and displays a screen for
prompting acquisition of the missing authentication informa-
tion by, for example, clicking the URL described in the
received mail. The user U checks the displayed screen, and
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uses the operation unit 83 to obtain the authentication infor-
mation. Specifically, the user U may input, for example, the
user ID and a password (user information). The controller 81
transmits the user information to the authentication informa-
tion issuing apparatus 60 in accordance with information
which is output from the operation unit 83 (in step S49). The
authentication information issuing apparatus 60 issues
authentication information corresponding to the received
user information, and transmits it to the PC 80 as a response
(in step S50). The controller 81 transmits the authentication
information received from the authentication information
issuing apparatus 60, to the authentication management appa-
ratus 50 (in step S51). Upon reception of the authentication
information from the PC 80, the authentication management
apparatus 50 stores the received authentication information in
the authentication information storage unit 531.

The processes in steps S46 to S51 described above are
performed. Accordingly, even when any piece of authentica-
tion information required to execute the task processes cor-
responding to the specified flow is not stored in the authenti-
cation management apparatus 50, the missing authentication
information is obtained on the basis of a user operation, and is
stored in the authentication management apparatus 50.

After storage of the authentication information, for
example, the user U specifies the URL for restarting the
process which is transmitted in step S46, whereby an acqui-
sition notification indicating that authentication information
has been obtained is transmitted to the flow management
apparatus 40, and the flow is requested to start (in step S52).
Upon reception of the acquisition notification, the controller
41 of the flow management apparatus 40 obtains necessary
authentication information from the authentication manage-
ment apparatus 50 (in step S53), and starts execution of the
task processes included in the specified flow (in steps S54 and
S55). If necessary authentication information is not stored in
the authentication management apparatus 50 in step S53, the
controller 41 returns back to step S46, and performs again the
process of prompting acquisition of the authentication infor-
mation.

As described above, in execution of task processes by the
flow management apparatus 40, a task process accessing an
external service may require authentication information. In
this case, when any piece of authentication information is
missing, i.e., when authentication information required for
the task process is not stored in the authentication manage-
ment apparatus 50, an apparatus of the related art may fail to
execute the task process, resulting in interruption of the flow
process. When it is difficult for a user to input user informa-
tion, for example, when the Ul of the image processing appa-
ratus 20 is poor, there is no way to continue the interrupted
task process at that time. In contrast, in the exemplary
embodiment, even when any piece of authentication informa-
tion is missing, information for prompting acquisition of the
authentication information is transmitted to a device other
than the image processing apparatus 20 when necessary, pre-
venting interruption of the process.

Modified Exemplary Embodiments

The above-described exemplary embodiment is an
example of the present invention, and may be modified as
follows. The modified exemplary embodiments described
below may be combined with each other.

(1) The configuration of the communication system 1 is not
limited to that described in the above-described exemplary
embodiment. For example, the number of apparatuses
included in the communication system 1 may be different
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from that in the exemplary embodiment. For example, in the
above-described exemplary embodiment, an example in
which the communication system 1 is provided with one
image processing apparatus 20 is illustrated. The number of
image processing apparatuses 20 is not limited to one, and
may be more than one. In the above-described exemplary
embodiment, one cloud service providing apparatus provides
one cloud service. The present invention is not limited to this,
and multiple servers may provide one cloud service. Specifi-
cally, for example, as illustrated in FIG. 12, cloud service
providing apparatuses 10a-1, 10a-2, and 10a-3 may provide
one cloud service.

In the above-described exemplary embodiment, one
authentication management apparatus 50 and one authentica-
tion information issuing apparatus 60 are illustrated. The
number of authentication management apparatuses 50 and
the number of authentication information issuing apparatuses
60 are not limited to one, and may be more than one. For
example, one cloud service may be provided with one authen-
tication management apparatus 50 and one authentication
information issuing apparatus 60.

(2) The image processing apparatus 20 described in the
above-described exemplary embodiment is an exemplary cli-
ent apparatus receiving provision of a service from cloud
service providing apparatuses 10. The client apparatus may
be an apparatus of another type, such as a personal computer,
atablet PC, a cellular phone, or a portable game device. In the
above-described exemplary embodiment, the PC 80 is used as
a cooperating device for the image processing apparatus 20. A
cooperating device is not limited to a PC, and may be an
apparatus of another type, such as a smartphone.

(3) In the above-described exemplary embodiment, the
relay apparatus 30 and the flow management apparatus 40 are
provided as separate apparatuses. The relay apparatus 30 and
the flow management apparatus 40 may be provided as one
unified apparatus.

(4) In the above-described exemplary embodiment, a
device for displaying a screen for prompting acquisition of
authentication information is determined depending on
whether or not the Ul of the image processing apparatus 20 is
poor. The determination may be performed on the basis of
another criterion instead of, or in addition to, poorness of the
UI. For example, when a user does not want to input infor-
mation (user information) for obtaining authentication infor-
mation by using the image processing apparatus 20 because
the image processing apparatus 20 is installed in a public
location, information for prompting acquisition of authenti-
cation information may be transmitted to a cooperating
device.

The way how to determine a transmission destination of the
prompt information may be that, for example, setting infor-
mation which has been set by a user is stored in a setting
information storage unit 431 of the storage unit 43 (illustrated
by using a dotted line in FIG. 5) in advance and that the second
determination unit 144 refers to the setting information to
determine the transmission destination of the prompt infor-
mation. The setting information which is set by a user may be,
for example, setting information using a time period. Another
example is that a list of property data about the Ul which
correspond to model IDs is stored and that a user may set a
condition, such as a condition in which information repre-
senting a screen for prompting acquisition of authentication
information is to be transmitted to the PC 80 when the screen
size is equal to or less than a threshold.

(5) In the above-described exemplary embodiment, a pro-
cess in which a cloud service providing apparatus 10 is
requested to perform a noise removal process or a character
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recognition process is used as an exemplary task process. A
task process executed by the controller 41 of the flow man-
agement apparatus 40 is not limited to that described in the
above-described exemplary embodiment, and various pro-
cesses may be employed. For example, the controller 41 may
instruct a cloud service providing apparatus 10 to read out
data accumulated in the cloud service providing apparatus 10
and to transfer it to another cloud service providing apparatus
10.

(6) In the above-described exemplary embodiment, the
prompt information transmission unit 145 of the flow man-
agement apparatus 40 transmits prompt information to the
mail address corresponding to a user, thereby transmitting
prompt information to a device cooperating with the image
processing apparatus 20. The way to transmit prompt infor-
mation to a cooperating device is not limited to this. For
example, information for identifying the image processing
apparatus 20 and information, e.g., the Internet Protocol (IP)
address, for identifying a cooperating device for the image
processing apparatus 20 are stored in the storage unit 27 in
advance in such a manner as to be associated with each other.
In such a configuration, the prompt information transmission
unit 145 may transmit prompt information to the IP address
corresponding to the image processing apparatus 20 which
has transmitted the request.

(7) In the above-described exemplary embodiment, the
image processing apparatus 20 receives prompt information
from the relay apparatus 30 (in step S27 in FIG. 10). When a
screen for prompting acquisition of authentication informa-
tion is displayed, a button for transmitting the prompt infor-
mation to the mail address of a user may be displayed in the
screen for prompting acquisition of authentication informa-
tion. In this case, when a user selects the button, the image
processing apparatus 20 transmits the prompt information to
the mail address corresponding to the user.

In the above-described exemplary embodiment, if authen-
tication information required for a flow is missing, the con-
troller 41 determines whether or not acquisition of the authen-
tication information is to be performed in the cooperating
device (in step S251 in FIG. 11). If the controller 41 deter-
mines that acquisition of the authentication information is to
be performed in the cooperating device, the controller 41
transmits prompt information to the mail address of the user
(in step S46 in FIG. 11). In step S46 in FIG. 11, in addition to
transmission of the prompt information to the mail address of
the user, the prompt information may be transmitted also to
the image processing apparatus 20. In this case, the user
selects an apparatus in which acquisition of the authentication
information is to be performed, from the PC 80 and the image
processing apparatus 20, and obtains the authentication infor-
mation in the selected apparatus.

(8) In the above-described exemplary embodiment, a
model 1D indicating the type of the image processing appa-
ratus 20 is used as attribute information indicating a property
of the image processing apparatus 20. The attribute informa-
tion is not limited to a model ID, and may be other informa-
tion. For example, the attribute information may be informa-
tion indicating the location of the image processing apparatus
20, or information indicating the situation in which the image
processing apparatus 20 is used (private use or public use).
The attribute information may be any information as long as
the information indicates a property of the image processing
apparatus 20.

(9) Programs executed in the image processing apparatus
20, the relay apparatus 30, the flow management apparatus
40, and the PC 80 may be downloaded via a communication
line such as the Internet. Alternatively, the programs may be
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provided by recording the programs in a computer-readable
recording medium, such as a magnetic recording medium
(e.g., amagnetic tape or amagnetic disk), an optical recording
medium (e.g., an optical disk), a magneto-optical recording
medium, or a semiconductor memory.

The foregoing description of the exemplary embodiments
of'the present invention has been provided for the purposes of
illustration and description. It is not intended to be exhaustive
or to limit the invention to the precise forms disclosed. Obvi-
ously, many modifications and variations will be apparent to
practitioners skilled in the art. The embodiments were chosen
and described in order to best explain the principles of the
invention and its practical applications, thereby enabling oth-
ers skilled in the art to understand the invention for various
embodiments and with the various modifications as are suited
to the particular use contemplated. It is intended that the
scope of the invention be defined by the following claims and
their equivalents.

What is claimed is:

1. An information processing apparatus comprising:

a processor configured to execute:

a request information receiver configured to receive
request information that requests one or more steps of
information processing, from a client apparatus;

an inquiry information transmitter configured to transmit
inquiry information inquiring about a presence or lack of
authentication information indicating that each of the
one or more steps of information processing is permitted
to be performed, to an authentication management appa-
ratus;

first determiner software configured to determine whether
or not any piece of authentication information required
for the one or more steps of information processing is
missing, based on a response to the inquiry information
from the authentication management apparatus;

second determiner software configured to, in response to
the first determiner software determining that any piece
of authentication information is missing, determine
whether or not prompt information requesting input, by
auser, of the missing authentication information is to be
transmitted to a second apparatus different from the
client apparatus, based on predetermined information
including attributes of a user interface on the client appa-
ratus;

a prompt information transmitter configured to, in
response to the second determiner software determining
that the prompt information is to be transmitted to the
second apparatus, transmit the prompt information to
the second apparatus;

an acquisition information receiver configured to receive
an acquisition notification indicating that the missing
authentication information has been obtained, from the
second apparatus; and

process starter software configured to start the one or more
steps of information processing in response to the acqui-
sition information receiver receiving the acquisition
notification.

2. The information processing apparatus according to

claim 1, further comprising:

amail address receiver configured to receive a mail address
corresponding to the user, who has requested the infor-
mation processing, from the authentication management
apparatus,

wherein the prompt information transmitter is configured
to transmit the prompt information to the mail address
obtained by the mail address receiver.
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3. The information processing apparatus according to
claim 1, further comprising:
a storage configured to store attribute information indicat-
ing a property of the client apparatus,
wherein the second determiner software is configured to
perform the determination based on the attribute infor-
mation stored in the storage.
4. The information processing apparatus according to
claim 2, further comprising:
a storage configured to store attribute information indicat-
ing a property of the client apparatus,
wherein the second determiner software is configured to
perform the determination based on the attribute infor-
mation stored in the storage unit.
5. A communication system comprising:
a client apparatus; and
an information processing apparatus,
wherein the client apparatus includes

a first processor configured to execute:

a request information transmitter configured to transmit
request information that requests one or more steps of
information processing to the information processing
apparatus, and

wherein the information processing apparatus includes

a second processor configured to execute:

a request information receiver configured to receive the
request information that requests the one or more
steps of information processing, from a client appa-
ratus,

an inquiry information transmitter configured to trans-
mit inquiry information inquiring about a presence or
lack of authentication information indicating that
each of the one or more steps of information process-
ing is permitted to be performed, to an authentication
management apparatus,

first determiner software configured to determine
whether or not any piece of authentication informa-
tion required for the one or more steps of information
processing is missing, based on a response to the
inquiry information from the authentication manage-
ment apparatus,

second determiner software configured to, in response to
the first determiner software determining that any
piece of authentication information is missing, deter-
mine whether or not prompt information requesting
input, by a user, of the missing authentication infor-
mation is to be transmitted to a second apparatus
different from the client apparatus, based on predeter-
mined information including attributes of a user inter-
face on the client apparatus,

a prompt information transmitter configured to, in
response to the second determiner software determin-
ing that the prompt information is to be transmitted to
the second apparatus, transmit the prompt informa-
tion to the second apparatus,

an acquisition information receiver configured to
receive an acquisition notification indicating that the
missing authentication information has been
obtained, from the second apparatus, and

a process starter software configured to start the one or
more steps of information processing in response to
the acquisition information receiver receiving the
acquisition notification.

6. A non-transitory computer readable medium storing a

65 program causing a computer to execute a process comprising:

receiving request information that requests one or more
steps of information processing, from a client apparatus;
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transmitting inquiry information inquiring about a pres-
ence or lack of authentication information indicating
that each of the one or more steps of information pro-
cessing is permitted to be performed, to an authentica-
tion management apparatus;

determining whether or not any piece of authentication
information required for the one or more steps of infor-
mation processing is missing, based on a response to the
inquiry information from the authentication manage-
ment apparatus;

in response to determining that any piece of authentication
information is missing, determining whether or not
prompt information requesting input, by a user, of the
missing authentication information is to be transmitted
to a second apparatus different from the client apparatus,
based on predetermined information including attributes
of'a user interface on the client apparatus;

in response to determining that the prompt information is
to be transmitted to the second apparatus, transmitting
the prompt information to the second apparatus;

receiving an acquisition notification indicating that the
missing authentication information has been obtained,
from the second apparatus; and

starting the one or more steps of information processing in
response to the acquisition notification being received.
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7. The information processing apparatus according to

claim 1, wherein the client apparatus comprises a display, and

wherein the predetermined information includes informa-
tion about a resolution of the display.

8. The information processing apparatus according to
claim 1, wherein the predetermined information includes
information about authentication information input methods
provided by the client apparatus.

9. The communication system according to claim 5,
wherein the client apparatus further comprises a display, and

wherein the predetermined information includes informa-

tion about a resolution of the display.

10. The communication system according to claim 5,
wherein the predetermined information includes information
about authentication information input methods provided by
the client apparatus.

11. The non-transitory computer readable medium accord-
ing to claim 6, wherein the client apparatus comprises a
display, and

wherein the predetermined information includes informa-

tion about a resolution of the display.

12. The non-transitory computer readable medium accord-
ing to claim 6, wherein the predetermined information
includes information about authentication information input
methods provided by the client apparatus.
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